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Abstract

In this article, we exanm ne the effect of acquisitions on
productivity performance of acquiring firnms using the
conventional regression analysis and a nethod of productivity
deconposition. Qur enpirical work uses both plant- and firm

| evel data taken fromthe Longitudi nal Research Database (LRD) on
the entire population of U S food manufacturing firns that
operated continuously during 1977-87. W find that (1)

acqui sitions had a significant, positive effect on acquiring
firms' productivity growth, but this effect becones insignificant
when only firmlevel data on multi-unit firns are included in the
regressions; and (2) the deconposition results show that while
the productivity contribution of the external conponent (acquired
plants) is positive, the contribution of the internal conponent
(existing plants) is negative; the two conponents offset each

ot her leaving productivity of nmulti-unit acquiring firns
virtual ly unchanged after acquisitions. These results suggest
that assessing the inpact of acquisitions on the structure and
performance of firns requires a careful |ook at the individual
conponents (i.e., plants) of the firns, particularly for |arge
mul ti-unit firms.
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There is an enornous vol une of enpirical studies on nergers

and acqui sitions, both fromthe finance and industri al

organi zati on perspectives.! The large scale interest in these
transactions is not surprising. Mergers and acquisitions involve
t he ownership transfer of enornobus quantities of assets and

af fect hundreds of thousands of workers and sharehol ders each

year. Moreover, while in principle, "internal" growth -- changes
in existing capacity or creation of new capacity -- and
"external" growth -- increase in capacity through acquisitions --

are anal ogous nechanisns to alter the structure and scale of a
firms productive capabilities, external growh has |ong been
associated wth controversy.

Much of the early concern arose fromthe possibilities for
i ncreases in market power associated with acquisitions (e.g.,
Stigler, 1950). Recent interest has centered on whet her
acqui sitions are undertaken primarily by opportunistic managers
(i nsulated from sharehol ders) to pursue their own objectives, or
to discipline poorly performng nmanagers.? The former focus has
been fueled by a |l ack of enpirical evidence of gains to acquiring
firms' shareholders in event studies. The typical industrial

1 Miel l er (1993),for exanple, lists 123 studies in his bibliography,
and there are many nore.

2 The idea that the objectives of stockhol ders and managers ni ght
diverge originated in the classic study by Berle and Means (1932). This thene
has been explored by nmany, including Manne (1965), G ossman and Hart (1979),
and Jensen (1988). Baumol (1967) and Mueller (1969) and (1993) argue that
managers m ght engage in acquisitions for enpire-building nmotives. Managers
mght also try to entrench thensel ves (Shleifer and Vi shny, 1989), or nanagers
m ght systematically overestimate their ability to inprove the acquired firns'
performance (Roll, 1986).



organi zati on study has also found little in the way of gains to
mergers and, since acquired firns are generally profitable prior
to nmerger, it has been argued that profits are available for
opportuni stic nmanagers to expropriate.?

Al t hough, there are explanations for why nergers and
acqui sitions do not inprove the performance of the acquiring firm
or serve its stockhol ders, the absence of al nost any observed
gains to acquiring firms is still a puzzle in light of the |arge

and continuing volune of acquisition activity observed in the
econony. Even if sharehol der and managerial interests diverge,
one woul d not expect a continuing pattern of bad deals for
acquiring firnms.* Most studies of nergers and acquisitions use
firmlevel data and it is possible that this |evel of analysis is
sinply to aggregative to identify acquiring firm gains.

I f an acquisition is part of a strategy to realign the
resources and operations of the firm-- a strategy that may
enconpass acquisition, divestiture, and internal growh -- the
conposition effects can be inportant in assessing the gains or
| osses to the transaction. Thus, sinply | ooking at performance
(e.g., profits or productivity) of a firmbefore and after a

8 Wi le there are exceptions, the typical finance study concl udes
that the overall gains frommerger are positive. But with few exceptions they
also find nost, if not all, of the gains accrue to the selling firns'

sharehol ders and not to those of the acquiring firm On average, sharehol ders
of acquiring firms in mergers and tender offers gained 20 and 32 percent,
respectively. However, the gains for acquiring firns' sharehol ders were
either snall or not statistically significantly different fromzero (Jensen
and Ruback, 1983, Smith, 1986, and Jarrell et al., 1988). Recently, Kaplan
(1989) studi es 48 managenent buyouts and finds an increase in operating
returns after buyouts. Snith (1990) uses a simlar dataset with different

nmet hodol ogi es and finds sinilar results. Matsusaka (1993) and Kl ei n( 1995)
find that a subset of acquisitions achieved significant returns. But, they
also find that on average, returns to acquirers are near zero. |Industria
organi zation studies (e.g., Ravenscraft and Scherer 1987), by and |l arge, also
find little in the way of gains to acquirers. Mrreover, industria

organi zation studies of mergers in the 1950s, 1960s, and early 1970s generally
found negative effects on efficiency fromnergers (see Mieller, 1993).

4 The "bidder's curse" which may be relevant to hostile takeovers
woul d not seemrel evant to nmost mergers which involve friendly transactions
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merger may not adequately control for the conditions that the
firmfaces or expects to face. This point is certainly true for
i ndustrial organization studies, but it also affects finance
studies, particularly for small changes in the structure of the
firmor situations where a firmundergoes a series of
transactions. Moreover, devel oping an appropriate portfolio to
control for systematic market effects in finance studies is not a
trivial matter.?®

Recent enmpirical work with sub-firmlevel data on plants
supports the hypothesis that the | ack of observed gains to
mergers and acqui sitions could be associated with use of firm
| evel observations that obscure the effects of acquisitions,
particularly in large nmulti-unit firms. Lichtenberg and Siegel
(1992), Long and Ravenscraft (1993), MGuckin and Nguyen (1995)
and McGuckin, Nguyen, and Reznek (1995) all provide strong
evi dence that plants undergoi ng ownershi p change show i ncreases
in productivity. Baldwn and Gorecki (1991) also find inproved
performance foll ow ng plant ownership changes using Canadi an
data. None of these studies deals explicitly with acquiring
firms.® Rather, they exani ne the performance of plants before
and after they were transferred fromone firmto another. These
pl ant -1 evel studies suggest that the failure of nost firmlevel
studies to find any significant, positive effect of acquisitions
on acquiring firns' performance may stem from aggregati on bi ases
that are associated with the use of sanples dom nated by | arge
mul ti-unit firms.

In this study, we use both plant and firmlevel data for the
food manufacturing industry (SIC 20) over the period 1977-87

5 See Klein (1994), and McQuckin, Warren-Boulton, and VWl dstein
(1992) for exanples of the problem

6 The work on LBGs by Long and Ravenscraft (1993) and Lichtenberg

(1992) deals consists nostly of smaller single plant firms. |n single plant
firms the plant and firmare identical units of analysis.
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taken fromthe Longitudi nal Research Database (LRD) to conpare
the differences, if any, that result fromusing different units
of analysis to exam ne the effects of acquisitions on the

performance of acquiring firns. The LRD data overcone a maj or

difficulty in the enpirical literature on nergers and

acqui sitions: The lack of data to directly estimate the
contributions of the conponents of a firmto its performance. As
stated by Miueller (1993), "Any real [enphasis in original]
consequences of a nerger nust cone about through changes in the
devel opnent of one or both joining units that can be attri buted
to the nmerger in the following year." This requires plant-I|eve
data that provide information on the conponents of acquiring
firms before and after acquisitions.

Using the LRD data, we estimate the effect of acquisitions
on acquiring firms' productivity growh -- which we use as a
measure of performance -- at the firmlevel. W then apply the
sane anal ysis, but using plant-level data to test for possible
aggregation biases introduced by the use of aggregated firmlevel
data. Several findings energe fromthis analysis. First, our
regression results based on the entire data set, including both
single and multi-unit firms, show that acquisitions have a
significantly positive effect on acquiring firnms' productivity
grow h. Mre specifically, during the 10-year period 1977-87 the
typical surviving acquiring firmenjoyed a | abor productivity
growh rate of 48.8 percent higher than that of its non-acquiring
firmcounterpart (i.e., 4.88 percent per year). However, when
applying the nodel to multi-unit firns only, we find an
insignificant effect of acquisitions on acquiring firns'
productivity grow h.

Second, estimates of the nodel based on plant-level data
uniformy show that acquired plants' |abor productivity growh is
significant higher than that of non-acquired plants 5 to 10 years
after acquisitions. Thus, using the disaggregated plant-I|evel
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data reveal s i nprovenent in acquired plant productivity in both
single and multi-unit firns. Al though the inprovenent is |arger
in single unit firms, both groups show significant gains.
Moreover, and this was sonmewhat of a surprise in light of the
firmlevel results, the plants of nmulti-unit firnms which were
owned prior to acquisition also showed inproved perfornance,

al t hough sonewhat less, in the period after the acquisition.

In order to explore this issue further, we turn to a
deconposition of productivity change for nmulti-unit firns during
the 1977-87 period into three conponents: internal (plant's
continuously operating), external (plant's acquired and sol d),
and internal restructuring (plants closed and built). The results
of this deconposition confirmthat the external conponent
(acquired plants) is |large and has a positive influence on
productivity change. |In contrast, the contribution of the
i nternal conponent (continuous existing plants) in productivity
change of acquiring firns is negative. The source of this
negative effect is alnobst entirely associated with a decline in
the share of the firmattributable to continuously operating
plants. Wile there is a trivial decline in the productivity of
previously owned plants relative to the average plant in the
i ndustry, these plants are nore productive than acquired plants
both before and after acquisition. Thus, in the restructuring of
mul ti-unit acquiring firnms the external and internal conponents
of fset each other, leaving these firns' |abor productivity
virtual ly unchanged at the sane above average | evels observed
before the acquisitions. These results strongly suggest that
acqui sitions have a significantly positive effect on acquiring
firms which cannot be captured by a firmlevel regression
anal ysis that is based upon a sanple of large multi-unit firns.

The paper is organized into 4 sections. Section | describes
our data source, sanple design, description of the data, and
performance neasurenment. Section |l presents our regression
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analysis at both the firmand plant levels. Section Il discusses
our procedure of deconposing firnms' productivity growth and
reports the results. Section |V discusses our principal findings
and concl udes the paper.

. EMPI RI CAL STRATEGY AND PERFORMANCE MEASUREMENT
A Dat a and Sanpl e Desi gn

1. Data Source
The LRD, maintained at the U S. Bureau of the Census' Center
for Econom c Studies (CES), provides the data for this study.

The LRD contains a variety of information on individual U S

manuf acturi ng establishnments, nostly reported annually. By and

| arge, the data relate to the production of establishnents,

i ncl udi ng out put nmeasures such as val ue of shipnments and | abor

i nput for the conpl ete popul ati on of manufacturing plants at five
year intervals. The LRD also contains information on
classification and identification, such as plants' ownership,

| ocation, product and industry, and various status codes that
identify, anong other things, birth, death, and ownership
changes. These identifying codes are used in devel oping both the
| ongi tudi nal plant |inkages and ownership |inkages anong plants.’

2. Sanpl e Desi gn

In this study, we use data for the food manufacturing
i ndustry (SIC 20) over the period 1977-87 to exam ne acquisition
activity. This industry exhibited substantial ownership change
activity during the period and provides a |large, but tractable,
set of firns for this data intensive project. The sanple
i ncludes all food manufacturing firns that survived over the ten

7 For a detail ed description of the LRD, see McQuckin and Pascoe
(1988) .



year period or entered through a diversification acquisition and
retai ned sone portion of the properties they purchased.?

For each food manufacturing firm all of the manufacturing
pl ants under its ownership in 1977 and 1987 are identified. This
enabl es us to calculate the productivity of the firmin each year
as a weighted average of the productivity of the firns'

i ndi vidual plants in that year. W are also able to nake simlar
cal cul ations for various groups of individual plants that make up
the conmponents of the firm(e.g., kept plants, acquired plants,
new pl ants, divested plants, etc.).

We al so obtain simlar data for firns that operated in the
food manufacturing industry and did not participate in any
acquisition activity. This provides a control group for the
anal ysis of the relative performance of firnms grow ng through
external and internal neans. Wile we do not attenpt to include
greenfield entrants and firns operating in 1977 that cl osed
during the period directly, they are included in the aggregate
i ndustry productivity figures we use to "deflate" the individual
pl ant productivity neasures (see below).°®

B. Per f or mance Measur enent
The best-known neasure of efficiency perfornmance is
productivity, neasured as the ratio of firmoutput to its inputs.

8 The sanpl e was devel oped by first identifying each food pl ant
under goi ng an owner shi p change during 1977-82 and the subsequent period 1982-
87. These five year intervals coincide with manufacturing censuses and
thereby ensure that all ownership changes are identified. By separately
i denti fyi ng ownership changes in the 1977-82 period, we are able to exanine
the evol uti on and performance of acquiring firnms and their conponents 5 to 10
years after the acquisitions took place. This provides sufficient tine to
ensure the acquired assets have been "digested". Note that some of the firns
we | abel as non-acquirers had acquisitions in the 1983-87 period. How we
treat this group affects the magnitude of the nunbers we report, not the
concl usi ons we draw.

o In the short time period exam ned, greenfield entry accounts for a
very small proportion of this output.



We use val ue of shipnents rather than val ue-added as our out put
measur e because data on val ue-added are not al ways avail abl e,
particularly for small plants. |In practice, productivity results
using either neasure are highly correlated. For exanple, the
results in McGuckin and Nguyen (1995), which also used food
i ndustry data over this period, were unaffected by the choice of
val ue added or value of shipnments. (See also Baily, Canpbell,
and Hulten, 1992; and Baily, Bartel sman, and Hal ti wanger, 1994).
Productivity can be either neasured for each single input
such as | abor (the well-known | abor productivity) or neasured for
all inputs, total factor productivity (TFP). Theoretically, TFP
is the appropriate neasure of productivity because it takes into
account all inputs. |In practice, |abor productivity is often
used because data on inputs, such as capital, that are required
for the neasurenent of TFP are not avail able. Because of data
limtations, we base our analysis on | abor productivity.

Pl ant | abor productivity, LP, is neasured as val ue of
shipnents in current dollars divided by the total nunber of
enpl oyees. Wil e output prices and value of shipnents vary
across plants and over tine because of price dispersion and
inflation, deflating each plant's |abor productivity by its
i ndustry average | abor productivity produces a conparable
productivity neasure through tine.*® W termthis adjusted | abor
productivity nmeasure as relative | abor productivity, RLP

Pl ant RLP provides a good neasure of plant performance if
all plants in the same industry have simlar input-output ratios.
However, if the production technology differs substantially anong
pl ants, |abor productivity could be a m sl eadi ng neasure of
performance. In our earlier work (McGuckin and Nguyen, 1995), we
estimated TFP for a nunber of large plants for which the required

10 Industry is defined at the 4-digit |evel throughout the paper.

8



data were available. W then conpared the TFP results to the RLP
results, and found that both neasures led to the sane concl usi ons
regardi ng pl ant performnce.

While single-unit firns are classified in a single industry,
multi-unit firnms often have plants operating in various
industries.™ For multi-unit firnms, we calculate the
productivity for each plant separately, then obtain the firm
productivity as a weighted sum of plant productivities. Thus, we
measure the relative |abor productivity of the firm by

(1) LB[-Y ) wy P,

where LPF is LP of firmk, the weight w; is the ratio of plant
j's enploynent to the total nunber of enployees of firmk. The
use of | abor weights provides for an exact aggregation of the
plant data to the firmlevel. This relative ranking approach was
suggested by Christensen, Cunm ngs, and Jorgenson (1981) and has
been applied in recent productivity anal yses using plant-Ievel
data fromthe LRD (e.g., see Oley and Pakes, 1992; Bartel sman
and Dhrynes, 1992; Baily, Canpbell, and Hulten, 1992; and
McGucki n and Nguyen, 1995). The RLP neasure does not depend on
an out put defl ator because, in any given year, output in all
plants is nmeasured in the same unit (i.e., dollars). Accordingly,
it can be used in intertenporal conparisons.

C. Description of the Sanple

1. Sanple Coverage

As shown in Table | for the period 1977-82, we identified
732 acquiring firnms that purchased at |east one food

manufacturing plant. These firns acquired 2,113 plants -- 1,575
food and 538 non-food plants -- from733 firns selling at |east
1 Abbott (1989) used plant-level data extracted fromthe 1982 Census

of manufactures to anal yze output prices across producers. He found that
prices vary substantially across plants, even at the 7-digit product |evel.
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one plant over the period (another 2,382 plants were acquired in
the 1983-87 period). The acquisitions accounted for a |arge
fraction of the food industry: acquired val ue of shipnents
anounted to 38,764 mllion dollars or 21 percent of the 1977

val ue of shipnments of the entire food manufacturing industry
(SIC 20).

2. Characteristics of Acquired Firns

In Table I, the 732 acquiring firnms consist of 93 single-
unit firms, 284 nulti-unit non-manufacturing® firnms, and 355
mul ti-unit manufacturing firms. O the 284 nulti-unit firms with
non- manuf acturing activities, 134 entered manufacturing by
acqui ring one manufacturing plant. Each of the remaining 150
non- manufacturing firnms acquired at |east two manufacturing
plants (431 in total).

For the non-acquiring group, we identified 17,409 firns that
had at | east one food manufacturing plant in 1977. O the 17,409
firms, 15,067 were single-unit firns, 1,185 non-nmanufacturing
firms had one food manufacturing plant, and 1,157 were multi-unit
manufacturing firms. Sonme of the latter category of firnms had
non- manuf act uri ng operations, but we can't separately identify
themw th the LRD

Mul ti-unit manufacturing firns accounted for nost of the
acquisition activity. These firnms acquired 1,455 of 2,113
transferred plants (69 percent), that accounted for 35,571
mllion dollars in 1977 val ue of shipnments acquired or 92 percent
of total acquired shipnents. Milti-unit manufacturing firns al so
were nost inportant anong the non-acquirers. The 1,157 non-
acquiring multi-unit firnms owned 7,701 manufacturing plants (both
food and non-food plants) in 1977 shipnents. These accounted for

12 W identified these firns as non-manufacturing because they had a
multi-unit identification, but did not have any nmanufacturing plants before
acqui si tion.
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129,446 mllion dollars in value of or 79 percent of non-
acquirer's total shipnments in 1977.

The average size of acquiring firnms in all categories is
much larger than that of non-acquiring firns. The average sizes
of acquiring single-unit firnms, multi-unit non-manufacturing
firms, and nulti-unit manufacturing firns are 158, 131 and 3, 389
enpl oyees, while those of non-acquiring firns are 19, 70 and
1,083, respectively.

Table | shows that neasured | evels of productivity are
generally lower for single than multi-unit firnms.*® |In addition,
the productivity of acquiring firnms is uniformy higher than that
of non-acquiring firms. For exanple, the average |abor
productivity of multi-unit acquiring firns is 1.11 (i.e., 11
percent above industry average), while that of non-acquiring
multi-unit manufacturing firnms is only .97, slightly bel ow
i ndustry aver age.

In summary, the data show that, in contrast to non-acquiring
firms, acquiring firnms are bigger and nore productive. |In
addition, while not reported, the data al so suggest that survival
rates are higher for acquiring firns and that they are nore
likely to be involved in business transfers in the subsequent
period than non-acquiring firms.

13 We think part of this is real and part of it derives
fromunnmeasured central office and related auxiliary operations
that are nore preval ent anong nmulti-unit firms. Productivity for
smal |l single-unit firms, both acquiring and non-acquiring, is
bel ow that of the larger multi-unit firnms because of neasurenent
errors associated with services fromcentral offices, as well as
the positive relationship between size and productivity.

14 Probit regressions (not reported here) show significant, positive
rel ati onshi ps between both size and initial productivity, and the probability
of being an acquiring firm Mreover, the relationships are non-1linear.
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1. THE EFFECTS OF UNIT OF ANALYSI S ON ESTI MATES OF THE | MPACTS
OF ACQUI SI TI ONS ON ACQUI RI NG FI RV

In this section we undertake a two step exam nation of the
i npact of acquisitions on the RLP of the firm First we run
regressions of productivity performance for our entire sanple at
the firmlevel. Then we performthe sane anal ysis separately for
single-unit and nulti-unit firnms and conpare the results.
Single-unit firnms are essentially the sane as plants and the
results for this group of firnms should be simlar to those found
in the plant-level studies cited earlier. |If there are
significant conposition effects they should be observed in the
multi-unit portion of the sanple.

To test for aggregation biases, we performa simlar
regression anal ysis based on plant-level data. The plant-1|evel
specifications allow us to exam ne the performance of both
acquired and previously owned plants for multi-unit firns. This
provides a direct conparison to the firmlevel results and sone
i ndi cation of the source of any differences.

Qur nodel specifications follow McGuckin and Nguyen (1995):
We regress growh rates of RLP on the firmis initial (1977) RLP
size (log TE;;), and a dumry variable identifying whether a firm
is an acquiring firm W also include other dumy variables to
capture the effects of industry and the types of firm(i.e.,
single versus nulti-unit firnms) and allow for interactions
bet ween sone key vari abl es.

A Firm Level Results

Table Il reports the firmlevel regression results. In the
equations, the variable ACQFIRM equals 1 if the firmis an
acquiring firmduring 1977-82; otherwise it equals 0. RLP,; and
TE;; denote rel ative | abor productivity and total enploynent in
1977, respectively. FULLACQ equals 1 if the firmacquired a
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conplete firm else FULLACQ equals 0. PARTACQ equals 1 if the
firmacquired a part of another firm else PARTACQ equals O.

BOTH equals 1 if the firmexperienced both conplete and parti al
acquisition; otherw se BOTH equals 0. FOOD equals 1 if the firm
primarily produced food products; else FOOD equals 0. Finally,
SUFIRM equals 1 if the firmis a single unit firm else it equals
0.

Columms (1) and (2) of Table Il present the coefficient
estimates based on data for 813 surviving multi-unit firnms only.
The coefficient for ACQFIRMin Columm (1) is statistically
i nsignificant, suggesting that acquisitions did not have a
significant effect on a firms productivity growh. This
concl usi on hol ds even when we classify acquiring firns into three
categories: conplete acquisition, partial acquisition, and both
(reported in Colum 2). Al the coefficients for FULLACQ
PARTACQ and BOTH are statistically insignificant.

Columms (3) and (4) report the regression results estimated
based on data for 5,689 surviving single-unit firms and nulti-
unit non-manufacturing firns.'® These results are in sharp
contrast to those reported in Colums (1) and (2): the
coefficient for ACQFIRMin Colum (3) becones positive and
significant at the five percent |level, indicating that
acqui sitions had a significant, positive effect on acquiring
firms productivity growh. Wen acquiring firns are classified
into three categories (Colum 4), we find that the coefficients
for FULLACQ and BOTH are positive and significant at the five
percent |evel, whereas the coefficient for PARTACQ is
insignificant. This evidence provides sonme support for the

15 Recal | that the non-manufacturing firms are those that did not
have any manufacturing plants before acquisition. They acquired one or nore
food manufacturing plants between 1977 and 1982 and kept themthrough 1987.
Single-unit acquiring firnms are those that purchased another single-unit firm
or aplant froma multi-unit firm Thus, the firms included in the estimation
of Equations (3) and (4) relied entirely on external grow h.
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hypot hesi s that acquisitions of conplete firns, rather than
purchasing parts of firnms through divestitures, are associ ated
w t h hi gher subsequent productivity grow h.

Finally, Colums (5) and (6) present the results based on
the entire data set of 6,499 surviving firnms. Again, we find
that the coefficient for the ACQFIRM (Colum 5) is positive and
significant at the one percent |level. The coefficients for
FULLACQ PARTACQ and BOTH are al so positive and significant,
al though the coefficient for PARTACQis the smallest and the
| east significant one.

As for other coefficients, we find that the coefficient for
the FOOD and SUFI RM vari ables are statistically insignificant in
all equations. Wile the insignificance of the FOOD coefficient
is expected, that of the SUFIRM variable is sonewhat surprising.
However, because the size of single-unit firnms is smaller than
that of nmulti-unit firnms, the effect of SUFIRM nmay be already
captured by the size variable (log TE,;,).

In sunmary, the results reported in Table Il show that
acquisitions had a significant, positive effect on the
productivity growth of acquiring firnms. However, when we include
only multi-unit firnms in the analysis, we find no significant
effect of acquisitions on acquiring firms productivity grow h.

B. Pl ant - Level Results

Table 11l reports the regression results based on plant-
| evel data. In the table, ACQr782 is a dunmmy variable equal to 1
if the plant is acquired during 1977-82; otherwise it equals O.
Acquired plants can also be classified into two categories: (1)
pl ants acquired through a conplete acquisition (FULLACQ = 1; el se
FULLACQ = 0), and (2) plants acquired through a parti al
acqui sition (PARTACQ = 1; else PARTACQ = 0). OMMPLT, equals 1
if the plant was originally owned by the acquiring firmin 1977,
otherwi se OMPLT, = 0. O her variables are defined as before.
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The omtted category is plants owned by non-acquiring firnms.

Columms (1) and (2) of Table IIl contain the coefficients
estimated using data for 5,386 surviving plants owned by 266
multi-unit acquiring firnms and 547 nmulti-unit non-acquiring
firms. The estimates are in sharp contrast with the firmlevel
results reported in Columms (1) and (2) of Table Il. The plant-
| evel results show that acquisitions had a significant, positive
effect on plant's productivity growh: the coefficient for
ACQr782 is significant at the one percent |evel. Wen acquired
plants are divided into two categories, both the coefficients for
FULLACQ and PARTACQ are also significant at the five and ten
percent |evels.

Columms (3) and (4) of Table |11l show the regression
esti mates based on 13,326 surviving plants of 6,502 surviving
firms in our data set. Again, the coefficients for ACQr782,
FULLACQ and PARTACQ are all statistically significant. W also
find that the coefficient for FULLACQ is |arger and nore
significant than that for PARTACQ This neans that plants
acqui red through conplete acquisition inproved their productivity
nmore than plants acquired through divestitures. However, we find
no evidence indicating that plants acquired through divestitures
decreased their productivity in the post-acquisition period.

All coefficients for OMPLT, are significant and positive.
That is, after controlling for initial conditions and all ow ng
interactions anong the key variables, plants initially owned by
acquiring firnms show hi gher productivity growth than that
observed for non-acquirers' plants. Finally, we find that al
the coefficients for the interaction ternms (e.g., ACQ/782 * |og
TE,;) are negative and significant. This inplies that plants
productivity growh is non-linearly associated with size. For
exanpl e, using the estimates in Colum (4) and using (log)
enpl oynment at the sanple nean (nean |log TE,; = 3.8 for surviving
plants) we find that the productivity of plants acquired through
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conpl ete acquisition during 1977-82 (FULLACQ grew faster than
that of plants owned by non-acquirers by 14.7 percent (i.e.,
.394-.065(3.8) = .147). However, this advantage of acquired
pl ants di m ni shes as plant size increases. To be exact, when |og
(TE;;) = 6.06 (i.e., .394/.065 = 6.06) productivity of the
acquired plants and that of plants owned by non-acquirers grew at
the same rate. Beyond this size (i.e., In(TE;) = 6.06)
productivity of plants owned by non-acquirers grew faster than
that of acquired plants. W note, however, that because the 90th
percentile value of log (TE,;) equals 6.00, only the top five
percent of plants owned by non-acquirers had productivity growth
that is higher than that of plants acquired through conplete
acqui sitions during 1977-82.

To sum up, our regression results suggest that acquisitions
are generally associated with increases in productivity grow h.
Plant-level results show that both acquired plants and acquiring
firms' existing plants increased their productivity 5-9 years
after acquisitions. However, for large nmulti-unit firnmns,
regression results based on firmlevel data fail to provide
significant gains fromacquisitions to acquiring firnms. This
supports the proposition that regression estinmates based on
aggregated multi-unit firmdata are subject to aggregation
bi ases.

I11. A DECOVWPCSI TI ON OF PRODUCTI VI TY GROWMH
A Met hod of Deconposition

To evaluate the contributions of acquisitions on
productivity change of a multi-unit firm we deconpose the firm
into separate conponents. In the beginning year of any period
over which we desire to neasure productivity change, a firmis
conposed of three types of plants; (i) plants that are kept (k)
to the end of the period, (ii) plants that are sold (s) before
the end of the period, and (iii) plants that are cl osed before
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the end of the period. At the end of the period, the firmis
al so conposed of three groups of plants; (i) plants that were
originally owed and kept (k), (ii) plants acquired from ot her
firms and kept (a), and (iii) newly built plants (n).

Usi ng these categories the productivity of firml, LPF in
the initial year (b) is witten as

(2) LP; W3 LP s Wy pLP W opLP s o
and the firms LP in the ending year (e) is

F
(3) LP] - wy LP,  + w, LP, -+ w, LP

iae~ " iae '/

where w;, (j =k, ¢, s) and w;. (j =k, n, a) are the shares of
category j in the total enploynent of firml in the beginning and
endi ng years, respectively. LP;, and LP;., are the wei ghted
average rel ative l|labor productivity of category j in firml in

t he begi nning and ending years. The firm s productivity change
IS

F F F
(4) ALPf - LPE - LPE.

F
ALP; - [ wike(LPike - LPl.kb) + LP.ikb(Wike - wikb)]

(3) * [ Wie(LPyg - LPyp) + LBy, (Wypg - Wycp) ]
* [ Wipe(LPjae - LPyg) + LPyop(Wype - Wigy) |

Substituting (1) and (2) into (3) and rearranging terns
(after sonme al gebraic mani pul ation) vyields

Equation (4) provides a deconposition of the firms
productivity change into three distinct sources: (i) existing
plants -- the first bracketed termof the equation, (ii) new
plants -- the second bracketed term and (iii) acquired plants --
the third bracketed term Further, each of the bracketed terns
consists of two parts: the first part is a weighted productivity
change of the relevant conponent relative to the firms initial
productivity, and the second part is the contribution of that
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conponent to the firm's productivity change due to the changes in
the conponent's share of the firmis total enploynent. W note
that, as with the change in productivity of the individual
conponents, the change in their enploynent shares can be positive
or negative. Further, these changes can be in opposite
directions. For exanple, the productivity of a conponent can
increase while its enploynent share declines. Thus, a conponent
Wi th increasing productivity could nake a negative contri bution
to the firms productivity gromh if its enploynent share
decl i nes enough to offset its productivity grow h.

Thi s deconposition provides a framework for assessing the
contributions of external and internal changes in the firnms
structure to a firms productivity growth. Moreover, the
deconposition is equally valid for firnms growi ng purely through
i nternal neans and those using acquisition and divestiture. For
conveni ence, we treat divestitures by non-acquiring firns as
closings. This neans that firnms using strictly internal growth
w Il have zero values for the external growth category.

B. Deconposition Results

We now turn to the application of this deconposition of
productivity change for the nulti-unit firns in our sanple.
Table 1V reports the 1977 and 1987 wei ghted and unwei ght ed
average RLPs for both acquiring and non-acquiring firms, changes
in their RLPs and the deconposition of these changes over the
period 1977-87. Examining first the sinple (unwei ghted) average
RLPs, we find that acquiring firnms (1977-82) had above-average
i ndustry productivity in both 1977 and 1987. Non-acquiring
firms' average RLP was just below the industry average in 1977
and 1.5 percent above industry average in 1987. W note,
however, that non-acquiring firns show an increase in RLP of 2.2
per cent age points, whereas acquiring firns during 1977-82
experienced a 5.6 percentage point decline in RLP. As for firns
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acquiring plants during 1983-87, their 1977 average RLP was 1.02,
2.0 percent above industry average in 1977. By 1987, the average
RLP of these firnms dropped to .99, a 3.0 percentage point decline
in productivity.

When adjusted for size, the enpl oynent wei ghted average RLPs
of all surviving multi-unit firns were also well above industry
average in both 1977 and 1987. Mbst noticeably, the average RLPs
of acquiring firnms during 1977-82 and non-acquiring firns were
al nost identical in both years. Acquirers showed a 1.5
percentage point increase in RLP change (from1.108 in 1977 to
1.123 in 1987), whereas non-acquirers experienced a 1.3
percentage point RLP increase during the ten year period. 1In
contrast, firnms acquiring plants during 1983-87 showed a 1.7
percentage point decline in RLP during the sane peri od.

These figures, consistent with the earlier regression
anal ysis, show that sinply | ooking at the performance of nmulti -
unit firms before and after acquisitions would | ead one to
concl ude that acquisitions bring virtually no gains to acquiring
firms. However, the results of the deconposition of productivity
change tell a conpletely different story: acquisitions resulted
in substantial gains to acquiring firnms. Indeed, Table IV shows
that the external conponent (acquired/sold) is the only conponent
that had positive change in both the productivity and share
conponents. Thus, the external conponent accounted for virtually
all of the productivity gain of acquiring firns. |n contrast,
both the productivity and share of continuously operating plants
declined. Because the productivity neasures are relative
industry rankings, it is not surprising that the ol der,
continuously operating firnms included in Table IV are al
survivors already near the top of the ranking in 1977, thus they
can do nothing other than fall or stay the sanme in 1987.

Finally, the internal conponent (build/closed) shows a positive
productivity change. However, this productivity gain is negated
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by the decline of the share of this conmponent in the firm--
acquiring firnms closed nore and bigger plants than they built.

As with acquiring firms, non-acquirers obtained productivity
gain fromthe replacenent of closed plants with newl y-built
pl ants. However, this gain is offset by a greater decline in the
share of this conponent in the total firm The major factor that
hel ped non-acquirers nmaintain or increase their productivity is
t he expansion of their continuously operating firnms, which
resulted in a (weighted) average of 22.6 percent increase in
productivity due to their enploynent share increase. W note that
during 1977-87, the productivity of non-acquiring firns'
continuous plants declined at a weighted average of -.03 while
productivity of acquiring firnms continuous own plants declined at
a wei ghted average of -.006. This is consistent wth the
significant positive coefficient for the variable OMPLT reported
in Table I1.

In sunmary, the results of deconposition of productivity
change indicate that acquisitions nade a significant contribution
to firmproductivity gromh. |ndeed, these results show that
whil e the productivity of the external conponent (acquired
plants) of nmulti-unit acquiring firnms inproved substantially
after acquisitions, the share of the internal conponents
(continuous existing plants) declined significantly. The two
conponents offset each other and resulted in a small decline in
productivity of nulti-unit acquiring firns after acquisitions.
Thus, assessing the inpact of acquisitions on the structure and
performance of firns requires a careful |ook at individual
conponents of the firnms, particularly for large multi-unit firns.

| V. DI SCUSSI ON AND CONCLUDI NG REMARKS

Qur enpirical results can be summarized into the foll ow ng
three findings. First, our regression results based on both
plant- and firmlevel data for the entire popul ation of surviving
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food manufacturing firns over the period 1977-87 show t hat
acquisitions had a significant, positive effect on firns'
productivity growh relative to their industries. Second, the
regression results based on nmulti-unit firmlevel data show no
significant differences in productivity growth between acquiring
and non-acquiring firnms. Finally, our productivity deconposition
results show that while the external conponent (acquired plants)
had a significant, positive contribution to productivity growth
of multi-unit acquiring firms, the productivity contribution of
their internal conponent (existing own plants) was negati ve.

Thus, in the restructuring of nulti-unit acquiring firnms, the two
conponents offset each other, |eaving these firns' | abor
productivity unchanged in the post-acquisition period.

Qur first finding is consistent with the results obtained by
recent studies using plant-level data. For exanple, Lichtenberg
and Siegel (1992a and 1992b) and McGucki n and Nguyen (1995) used
pl ant -l evel data taken fromthe LRD and found that plants having
owner shi p change experienced significant productivity increases.
Bal dwi n and Gorecki (1991) used Canadi an pl ant-I|evel data and
found that plants acquired by a firmin the sanme industry and
pl ants spun off froma continui ng conpany experienced a
significant increase in productivity. The above finding is al so
consistent with nost nerger theories, including manageri al -

di sci pline and synergy theories. All these theories predict that
acquired plants should inprove their perfornmance in the post-
acqui sition period.

The second finding inplies that productivity performance of
mul ti-unit acquiring firnms is generally as good as that of non-
acquiring firms. This, in turn, suggests that internal and
external growh can be viewed as substitutable nmethods for firns
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to grow.*®* As shown in Table IV, the differences in perfornance
that we observe have nore to do with the conposition of the
activities undertaken by the firm than with the firm s overal
performance. Both groups of survivors show snall declines in the
relative (to the all-industry average) productivity rank of their
old plants. This is not surprising since the plants retained
over the entire 10-year period have their end-of-the-period
ef ficiency neasured agai nst an industry average that excludes | ow
productivity plants that exited after 1977 and incl udes new
entrants with best practice technology. Acquirers also show
sharp declines in the share of their activity comng fromthese
kept plants. In contrast, non-acquirers are characterized by
i ncreasing concentration in their existing plants. Part of this
is algebraic, of course: purchase of new plants will, other
t hi ngs equal, reduce the share of total activity in existing
plants. But it is inportant to note that acquirers increase the
productivity of the plants they purchase over pre-nerger |evels
and both acquirers and non-acquirers shut down unproductive
pl ants and build nore productive plants. Al in all, both groups
of surviving firnms are undertaking active prograns of change.

The third finding shows that while acquisitions make
i nportant, positive contributions to the productivity growth of
mul ti-unit acquiring firnms, these positive contributions are
obscured by the decline in the relative productivity associ ated
wi th continuous operating plants. The inportant factor in this
decline is the declining share of these continuously operating
plants in the firnms activities. Because the productivity of
these ol der core plants is much greater than those plants

16 The fact that external and internal growh are substitutes does
not inply that all firns are equally able to undertake growh within each
nethod. In this regard, sone prelimnary work with the multi-unit sanple

suggests that there is a significant firmfixed affect associated with a
plant's productivity grow h.
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acquired over the period, the acquisitions tend to reduce the
acquiring firms relative productivity toward the nean
productivity. As a result, the productivity of multi-unit
acquiring firns remai ned approxi mately unchanged for the period
1977-87 when neasured on a wei ghted basis and actually declined
on an unwei ght ed basi s.

Qur concl udi ng coment enphasi zes our primry enpirical
results with respect to aggregation bias and the proper unit of
analysis. Using both plant and firmlevel data for the entire
popul ati on of surviving food manufacturing firns over the period
1977-87, we find that acquisitions had a significant, positive
effect on firnms' |abor productivity growmh relative to their
i ndustries. This effect, however, becones statistically
insignificant when we estimate the sane nodel with firmlevel
data for just the larger, multi-unit firns. The source of this
difference is the existence of conposition effects in the
mul ti-unit firms.

Mul ti-unit firnms are typically the | arge public conpanies
used in nost enpirical work on nergers and acquisitions. In
light of these results it is not surprising that nost previous
studies found little in the way of gains to acquiring firnms. The
conposition effects found here for only the manufacturing
portions of the firmare likely to be exacerbated when all the
di verse operations of acquiring firnms are taken into account. In
this regard, our enpirical results offer one possible explanation
for the difference between the results of studies based on firm
| evel data and those of plant-level studies on the effect of
acquisitions on firms' performance. These results al so suggest
t hat assessing the inpact of acquisitions on the structure and
performance of firns requires a careful | ook at the individual
conponents (i.e., plants) of the firms, particularly for |arge
multi-unit firms. Therefore, plants rather than firnms appear to
be the nore appropriate unit of analysis.
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Wi |l e the above conclusions are drawn with a certain degree
of confidence, we enphasize that they are strictly applicable to
only the food manufacturing industry. |In future work, we need to
extend the analysis to other industries and go back in tinme to
i ncl ude previous nerger waves.
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ACQUIRING AND NON-ACQUIRING FOOD PRODUCING FIRMS, 1977

TA

BLE I

Number of Firms Total Total Average Relative L abor
Shipments Employment Employment Productivity
Food? Non-Food Total (000,000) 1977
- Y ————————————————————————————— —————————————————————— |
ACQUIRING FIRMS (1977-82)
1. Single-Unit Firms 62 31 93 1,381 14,694 158 .96
2. Non-Manufacturing (bought
1 food plant) 109 25 134 1,798 17,554 131 .96
3. Non-Manufacturing (bought
more than 1 food plant) 103 a7 150 9,623 75,600 504 1.04
4. Multi-Unit Manufacturing
Firms 236 119 355 172,164 1,203,095 3,389 111
TOTAL 510 222 732 184,967 1,278,695 1,747 1.05
NON-ACQUIRING FIRMS'
(1977-82)
1. Single-Unit 15067 | @ - 15,067 26,124 286,273 19 .78
2. Non-Manufacturing (with
1 food plant) 1185 | 0 - 1,185 8,361 82,950 70 87
3,4. Multi-Unit Firms® 1,001 156 1,157 129,466 1,253,031 1,083 1.00
TOTAL 17,253 156 17,409 163,931 1,622,254 93 .80

Firms are allocated to food or non-food industries based on the largest category of shipments.
These firms had no acquisitions in the 1977-82 period, but may have had acquisitions in the 1983-87 period.
Includes multi-unit firms with non-manufacturing operations.
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TABLE 11

REGRESSION OF SURVIVING FIRMS PRODUCTIVITY GROWTH
(t-ratiosin parentheses)
Dependent Variable: Log (RLPg/RLP;;)

Multi-Unit Single-Unit and All Firms
M anufacturing Firms Non-M anufacturing Firms
Independent Variable 1 2 3 4 5 6
Intercept A12%* A34x* 428** A43x* .319%* .330%*
(3.3) (3.4) (3.1) (3.1) 4.7 4.7
RLP,, -.258** -.260%* -1.023** -1.024%* -.820%* .821%*
(4.8) (4.8) (26.1) (26.1) (28.7) (2.4)
Log (TE;,) -.018 -.019 -.008 -.009 .023** .022%*
(0.9 (0.9 (0.7) (0.7) (2.5) (2.4)
ACQFIRM (1977-82) -242 | - R A488** | e
(1.5) (2.0) 4.1
FULLACQ | - -280 [ @ - 58 - AT0%*
(1.3) (1.7 2.7
PARTACQ | - 271 1 - -019 I @ - .336*
(1.2 (0.5) (1.9
BOTH | - 044 1 - 1929+ | = ----- 1.104**
(0.1) (2.2) (3.1)
Log (TE;;) * ACQFIRM 050 | - -08* | - -092** | e
(2.0) (2.1) (4.8)
Log (TE;;) * FULLACQ | = - 059+ | - =112 - -.084**
(1.7 (1.5) (2.9
Log (TE,;) * PARTACQ | = - 045 1 - -008 [ = - -.080**
(1.3) (0.1) (2.6)
Log (TE,;) * BOTH | = - 01w 1 @ - =32 f - 173%*
(0.4) (2.4) (3.6)
Log (TE;;) * RLP,, -.003 -.003 133** 134%* 079%* 079%*
(0.4) (0.4) (10.7) (10.8) (11.2) (11.1)
FOOD -.041 -.060 027 .010 .016 .004
(0.8) (1.1) (0.2) (0.1) (0.3) (0.1)
SUFIRMW | e e 013 -.001 -.009 -.019
(0.1) (0.01) (0.2) (0.3)
R? 1617 1598 2459 .2461 2220 2220
n 813 813 5,689 5,689 6,502 6,502

* %

denotes "significant” at the five percent level.
denotes "significant" at the one percent level.
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TABLE 111
REGRESSION OF SURVIVING PLANTS PRODUCTIVITY GROWTH
(t-ratiosin parentheses)
Dependent Variable: Log (RLPg/RLP;,)

Plants of Multi-Unit Plants of All Firms
M anufacturing Firms
Independent Variable 1 2 3 4
Intercept .126* .128* -.093** -.088**
(2.1) (2.2) (3.6) (3.4
RLP,, -.259** -.250** -.148** -.148**
(8.5) (8.5) (11.9) (11.9)
Log (TE;y) .061** .061** .085** .085**
(5.0) (5.0) (14.2) (14.2)
ACQ7782 262%* | 339** | -
(2.8) (4.2)
FULLACQ | - 261 ff 0 - .394**
(2.2) (3.4
PARTACQ | - A%+ | - .233*
(1.6) (2.0)
OWNPLT 4¢ .408* A407** A71** A72**
(6.4) (6.4) (7.8) (7.8)
ACQ7782* Log (TE;;) -.045%* | - -.006** | -
(2.4 (3.9
FULLACQ* Log(TE,) | - -038+ | 0 - -.065**
(1.6) (2.7)
PARTACQ* Log(TE,;) |  --—- -042+ | 0 - -.055**
(1.6) (2.9
OWNPLT e * Log (TE,,) -.076** -.076** -.091** -.091**
(5.8) (5.8) (7.5) (7.5)
RLP;, * Log (TE;) -.018** -.018** -.021** -.021**
(2.7) (2.7) (6.5) (6.5)
FOOD -.079** -.083** -.081** -.086**
(4.9 (5.1) (5.4 (5.7)
SUFIRMO | e e .001 -.002
(0.2) (0.2)
R? .2336 .2339 1733 1736
n 5,386 5,386 13,326 13,326
+ denotes "significant” at the ten percent level.
* denotes "significant” at the five percent level.
** denotes "significant” at the 1 percent level.
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TABLE IV
EVOLUTION OF THE FIRM: THE COMPONENTS OF PRODUCTIVITY GROWTH, 1977-87%

Components of Growth

Internal External Internal Total Firm
(Continuously (Acquired/Sold) (Built/Closed)
Operating)
Observation Y ear/Period n Productivity Share Productivity Share Productivity Share Productivity 1977 1987
Change Change Change Change Change Change Change RLP RLP
Acquirers
1977-82 (weighted) 266 -.006 -.190 141 A71 .019 -.120 .015 1.108 1.123
1977-82 (unweighted) 266 -.026 -.222 251 047 .049 -.155 -.056 1.136 1.080
1983-87 (weighted) 117 -.011 -.064 .072 .018 .019 -.050 -.017 1.049 1.032
1983-87 (unweighted) 117 -.042 -.178 .205 .013 .048 -.076 -.030 1.020 .990
1977-87 (weighted) 383 -.006 -.137 116 115 .019 -.098 .010 1.087 1.097
1977-87 (unweighted) 383 -.031 -.208 237 .037 .048 -.133 -.049 1.103 1.054
Non-Acquirers
(Weighted) 547 -.030 26 | - ] - 077 -.260 .013 1.113 1.126
(Unweighted) 547 -.016 049 | - ] - .090 -.101 .022 .993 1.015
2 Weighted productivity is calculated using total firm employment weights.
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